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The AFTI/F-1V1 CAdvanced Fiphter Technology Integratton/F-111) Program 
began as a joint USAF/NASA eftore in 1975 with several exploratory atudics to 
evaluate ability of state of the art technologies to he integrated into a wing 
system capable of maintaining peak aerodynamic effteiency for Luture fighters 
and bombers. As the concept matured, it was dubbed the Mission Adaptive Wing 
(MAW). A contract was awarded to the Boeing Company in 1979 to design and 
fabricate a flight research version of the MAW for flight testing on NF-ILIA 
aircraft number 13, The objective: to prodvce flight test substentiated 

: design criteria for practical wing systems that maintain peak aerodynamic 
efficiency and versatility throughout diverse missions by changing wing contour 
in response to variable flight condition, aircraft contiguration, and pilot 

: commands. The overall program management, as well as Boeing's design and 
fabrication, were provided by USAF's Flight Dynamics Lahoratory. The flight 
testing was performed by NASA's Ames Dryden Flight Research Facility with the 
assistance of the Air Force Flight Teast Center (AFFTC}. Other contributors io 
the development: NASA/ARC, U.S. Navy/ONR, NASA/LARC, USAF/AEDC, Grumman 
Corporation, and General Dynamics Corporation, 


This document contains illustrations presented at the Second AFTt/F-111 
Briefing to Industry on 21-22 July 1988 in Payton, Ohio. The program was in 
the midst of its second flight test phase at the time of the Briefing ro 
Industry. The second phase of flight testing focuses primarily on the 
evaluation of the AFTI/F-11i automatic flight control system. This emphasis 
was reflected at the Briefing to Industry, with the majority of the 
presentations addressing automatic flight control system topics. 


Datu and findings contained herein should he considered preliminary. Five 
months of flight tescing remain, and final conclusions may be revised based on 
the outcome of the remaining tests. A Mission Adaptive Wing Svmposium is 
planned for the spring of 1989, at which final results, conclusions, and desipn 
criteria will be presented. 
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SECOND BRIEFING TO INDUSTRY, 21-22 JULY 1988 
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THURSDAY, 21 JULY 1988 


& 0745-0830 Pegistration 
0830-0900 Welcome & Introduction - Col Thaddeus Sandford, FDL Director 


. SESSION UL ~ AFTS/F-111 Program Summary and Review 
0900-0915 Mission Adaptive Wing Background - Ron DeCamp (FDL) 


0915-0945 MAW System Development Review - Doug Gould (Boeing) 
0945-1000 MAW Flight Test Overview - Louis Steers (NASA) 
1000-1015 Break 


SESSION Il - Manual Flipht Control System Flight Test Results 
1015-1045 Performance & Stability & Control ~ Steve Smith (AFFIC) 


1045-1105 Wing Loads Summary ~ Steve Thornton (NASA) 
1105-1130 Wins Pressure Distributions ~ Dean Webb (NASA) 
1130-1200 Buffet Characteristics ~ Ed Friend (NASA) 
1200-1390 Lunch 


SESSION IIT - Automatic Flight Control System Development 
1300-1330 AFCS Objectives and Requirements = Aivars Smitchens (FDL) 


1330-1355 Cruise Camber Control Mode Development - Joe Hall (Boeing) 

13555-1415 Maneuver Camber Control Mode Development - George Lewis (Boeing) 

1415-1445 Maneuver Load Control Development - George Lewis (Boeing) 

1445-1500 Break 

1500-1530 Maneuver Enhancement/Gust Alleviation Mode Development - Dan Norman (Boeing) 
1530-1545 AFCS Mode Combination Capabilities - Joe Hall (Boeing) 

1545-1615 AFCS Simulation - Joe Wall (Boeing) 

1615-1645 Fabrication & Ground Testing af AFCS - Clete Boldrin (boeing) 

1645-1705 Government Overview of Software Development — Ron Braet (FTI) 


FRIDAY, 22 JULY 1988 


SESSION IV —- Automatic Flight Control System Flight Test Results 
0800-0845 AFCS Functional & Performance Results ~ P. Bussing (Boeing), P. Phillips (AFFTC) 
0845-0900 Handling Qualities of MCC - Joe Conley (NASA) 
0900-09'5 AFCS Handling Qualities - Gordon Fullerton (AFFTC) 
0915-0930 AFTI/F-111 Mission Performance - Glenn Harshberger (FDL) 


SESSION V -— MAW Technology Transition 
0950-0959 Cruise Camber Control Mode Evaluation - Col Larry Brock (USAFR) 
0950-1010 Automodes Analysis ~ Joe Conley (NASA) 
1010-1025 Break 
1025-1045 Structures and Mechanization Lessons Learned - Frank Statkus (Boeing) 


1045-110C Flight Control System Lessons Learned - Joe Hall (Boeing) 
1100-1120 Considerations for an Operational MAW System - Doug Gould (Boeing) 


SESSION VI - Future Research 
1120-1130 Overview of the Remaining Flight Test Program ~ Louis Steers (NASA) 
1136-1150 Summary Comments - Dr Keith Richey, AFWAL Technical Director 
1156-1200 Closing Remarks - Ron DeCamp (EDL) 
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